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Abstract 



PURPOSE:To reduce a surface pit of a compound semiconductor hetero-epilaxial layer, upgrade the evenness of the layer 
and reduce carrier concentration in terms of a hetero-epitaxial layer growth method for GaAs or the like on a silicon 
substrate. 

CONSTITUTIONS natural oxide film on a silicon substrate is removed and a compound semiconductor low temperature 
growth layer 2 required to generate a growth core is formed thereon. Then, a first compound semiconductor epitaxial layer 
3 is formed at a temperature of 600 deg.C or higher but less than 700 deg.C. A second compound semiconductor epitaxial 
layer 4, which minimizes the number of pits is formed thereon at a temperature of 700 deg.C or higher where a third 
compound semiconductor epitaxial layer 5 whose carrier concentration is low, is formed at a temperature lower than 700 
deg.C. V/II1 ratio, annealing temperature, annealing atmosphere and raw material gas of Ga or the like are optimized 
during the formation of each compound semiconductor epitaxial layer, which makes it possible to reduce the number of 
pits and enhance the evenness of the surface. 
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^4tMN^Wtft«!)Xni fedtft L tzmz S i ftS 

•«:7x-;i/-rsBtt,««re***i:S»^Lfe. 

[0050] e 9 ti, s 3 mmmtDit&mmft^T a 

&l3*7FiLT\\Z>. Zama, ®CtP«3£E^7 6 To r 
50 r, vaag(H^^m0. 3 5Tor rto&At. BUS 
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fPffi*7 6 0Torr, V8SBtfiW*#jE 0 . 6To 
rrffl^Bi:. Rfo'gftE.tn 6 0Tor r. VftflOBf 
%7<9fi£ 5 . 7 T o r r ffljftC fc, fiiStf 7 6 T 
orr. VJM(ff#;i£El. 3Torrffl*Dtt'I 

ft, ^^^*^8£j&£l-s<D{c:jIUfcfb£$ 
^#x£**j/*;i,ji#fS£ft5„ 

[0051] ~ ~x*. z<omm<Dit^m»^a 

xw+i/^^jsajwrascfev^T. mocvd(cj:-dt 

S i £|g©±tCG a A s £xbT2 *5'*;u£JW*?lSR 

[0 0 5 2] C^KDHia 
SliSPg 

Jx&tgtplZfy £l2slm. AsH3£34sccm 
iAU SJSfrtOS7 6Torri:U Si&K£ 
1 0 0 OTCT? 1 0£®imUTS1immZfo£Ltz. 

im.(Dimz^x. h 2 ®s(au3ct)e>«!v\ as* 

A s &l«fit4331^*Sfi^rt»{Cf4itLfeG a 
A s £&?<*£<*£ A s H 3 £ 3 4 s c c m 

[0 0 5 3] gS2SPg 

Si3SK0S««:4OOiCga8C»HU AsH 3 £2 
66 seem, MJ*^;i/#'J9A (t r ime t hy 
lgallium TMG) £ 1 8 s c cmiAltG 
a A s ffia&RJI& 1 0 n mfigit&S-tirf-. 
[0054] Wi3®m 
mz. S ig&£#&U ^OT±fC6 5 OGT'A s H3 
£6 7 seem, TMG£2. 5sccm^ALTJf$ 
0. 5jnm<B8l<&GaAsx£**'>-v;Wlfcj&Rl/ 

[00 5 5] gl4{g|5g 
IlfflGa Asxf^^i/-v;b®(7)^S£ct I »iU Si 
S1S£9 0 0iC£T-|HgLl 5^7--;i/^ofe. 
Z.0M. SiSf rtJ5E*£ 7 6 To r r 4: U A s H3 # 
ffi£0. 1~1. 6 To r r W«gffli?^bLfe. ZIOS 
(St «EE*fcAs H 3 ^J±<D«gfflii, 5 H9lCJ3vvtBK 

A-D-e^snxir^. 

[0 0 5 6] £5J3ff 

zca&i:, si&tg&mfftttu 6 5ot:T'AsH3 

£6 7s c cm, TMG £2. 5sccmS|ALtfS 
2. 5/xm«±f«f2©GaAslW#^;H5: 

[0 0 5 7] HI 0(4, 7;U*»#EEfcGaAsxtr* 
*^*;Wf©Sffi¥«tt0BW6ia (1) 
<7)^$|li7;U^>^fiE. ISHitiSg 2 ©G a A s XhT* * 
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*ffi[Hiia^m<i^(i, g a a s x.n**i/vn>m<?>8fis 

[0 0 5 8] Si|9fcBCJ&SLfcGaAsflS&fcSi 
<Z>±{CJ&Rbfe3g IfflGaAs xt'^^i/-v;i/Jf £7 r. 
-;i/Ufc*»ofc»£®, £±Jf<Z>!g2cDGaAslt* 

IC, RMSti4, OnmT'&ofc. RMS#4. Onm 
«T£&'J. 7x-;wc<fc£Sffi¥ffitt©afc##*'bft 
SOtX AsH 3 #E#0. 3 5~1. 3Torrffi^ 

[0 0 5 9] [m2<z>m) 

mim 

SJ&SWZH2 £l2slm, AsH 3 £34sccm 
^AU 05ffiEM76Torri:U Sig$g£ 

1 0 0 ottiommLxsmtmmiiLtz. 

PMoiMzis^x, H2 ©SHBilBb&fcu. £JS<i 
fJEETJ^Tx-^xSJ^T'ti^e)^^. Ga 
A s £^1-SlSJ^{iffiSfCD^Si5(C#*btG a 
A s tMffi.tZ>V>bm<t-#>\ZA sH 3 £34sccm 
&ALfe. 
[0 0 6 0] m2SB 

SilHfi<Z)iaAS4 OOlCSKfcmaU AsH3£2 
6 6 s c c m, TMG£ 1 8 s c c mSlALTG a A s 

{g®&gji£ 1 0 n nmmmztt. 

[0 0 6 1] f!3gpg 
&fC Sig*g£#igU 3C0±(C6 5 01CT'AsH3 
£6 7 seem, TMG £2. 5scom#ALtf$ 
0. 5^m©^l©GaAsXhf^dp^-v;UJi£j5R^L 

[0 0 6 2] fS4&Pg 
^lffiGaAsXbT^^i/-v;i/M(Z>^S£ttJ»fU Si 
«Rfe9 0 0iC*T»lffiL/l 54MBrx-;i/S:ffofc. 
i®RR. £jStr«EE*«: 7 6 0 T o r r fc.U A s H 3 
#ffi£ 0~ lOTorr GXfflreSEfbLfc. Z<D&J&g 
t*U±;fr£ A s H 3 #£Etf)«&B(±, 09 JCfil^TB»B - 
CTa^ftTVS. 

[0063] %5m 

Z\(D$>£, SiSS£StmSU 6 5 0lCT'AsH3 
£6 7 s c cm, TMG£2. 5 s c c mS£ALTi?2 
2. 5/xm(D±®C0^2OGa AsiW^f-/-v;H?: 

[0 0 6 4] Hlltt. 7;i/>»Mi:GaAslW 
#*>ir;i/Ji<0*ffi¥fitt©BB«H (2) T'&S. i®H 
©«K«7;i/2/>^ffi. *8WiGaAsxfc:**S/-wu 
M<D8ffiW£!timB£&mLT^&. RMS#4. On 
mWTi:^*;, 7x-;wcj;S£®¥S{b<0&###!b 
ft£<Z)lX AsH3#£E#0. 6~5. 7Torr(^ 

[0 0 6 5] (I3 0M) 



(8) 
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BU&fgtyZfy £ 1 2 s 1 m, ASH3 $:34scom 
#AU fiJCS*WE*S:7 6To r r £U SiS^& 
1 0 0 orx* 1 04H«ft8»LTi«aMt«S:BteSLfe. 

h 2 <mmtm>*>fa\ 

P&tl%7--)VJMmmm>^\ *&. Ga 
A s m&tZXWmit5Jfc < g(DmizmLtzG a 
A s iMffitZ><DZffi<tzMZA s H3 * 3 4 s c c m 

[0 0 6 6] |g2gpg 10 
S iSffitf)i&g$:4 OOTCgSdHfiU AsH 3 &2 
66sccm. TMGfcl 8s ccmlALTGaAs 

<g^si5: i o nmmmmztt. 

[0 0 6 7] H3©|3g 
&{C, Si££&JHlU 3<D±IC6 5 0X;t*AsH3 
5:67 seem, TMG&2. 5 s c c m^AbTJP^S 
0. 5#m(Z)^l<BGaAsx£*:£SAv;uJg£:j£gL, 

[0 0 6 8] Sg4©|5g 

5Rl<OGaAsxW*£/^;i/Ji©rtfi«:i*iWiU Si 20 
«g£9 0 0t:*T*#!gLl 5dM7--;i/feffofe. 

A s H 3 g£fi5:3 4 sccmtL /RJtffWE 
A5:50~760Torr ODfEHT'SEffc l/fe. 3(Dt: 
AsH3#j£{*0. 14~2. lTorrOiit' 

[0 0 6 9] 3?5gpg 
ZCQ&i:, SiSK&EtfRSU 6 5 01CT'AsH3 
56 7 s c cm. TMG£2. 5's c c m#ALTJ?3 
2. 5 /im(D±M<D^2<DG a AsiW^i/t;H5: 
fi!cS.l/£:„ 30 

[0 0 7 0] Hi 21*. SiSfrtJEE^iiGa AsiW 

URt&EWffiA. UmitG a A s Xtf # *i/-v;i/Jf<Z)* 
®G3i3g$^S:a*LT^5. RMS#4. OnmOT 
fcfcy, 7x-;ucj:S^®¥afl:0^*^e>*lS© 
ti. SSf flJEE;&tf 2 2 0 T o r r RL©*ffs A s H 

1*0 9 OTffiigcA B C D(C**4l*. 

[0 07 1] ±IB©0SttWK fcl VCJi. G a A s {ggj& 
&V, flfflGaAslWJr^iH, ±Jf0)^2<D 40 

g a a s ^^y^m^^mmfjmm.-h^ i 

6 T o r r i; Lfctf, llOTorr OTT*£>*U*±fB 
i:(B[«OT¥S^*®5:*-rS±Ji0^2 tf)G a A s xtf 

I*, ft£#>¥^tt£LTGaAs, AlAs, I nA 
s, GaP, A IP, I nP*£tt < r*ie><0fflfiS:J8n 

[0 0 7 2] (*4|g£ft) «MB0i^(caa»»6, S 
i S1£tf)±IC4 0 0~ 5 0 O'CSSOffiaT-fb^tl^ 
ttfl&U&WffcJ&ItU -f©±fC6 0 0~7 5 01CaK 50 



* *S/*;U|fcjAftt« 3 fSPgf£g£# 
[0 0 7 3] i:35*\ «B3®2aii«jafitCfe^T 

(*. ft^fH»»isMwi&j^LfeftKma®fb^ 

[0 0 7 4] £©J:3K:ffii^JU|©^#J^4fl& 

tc. jiS^Mcoxt^^i/^^^^sagj:'; 

W. GaR^fcbThU^^;i/^U9A (TMG) 5ffl 
TMG©£fl?SK#iti^fe*, ft^wmwis 
ffl*iyi®±taa*t s a' v v r -jf ©j**aK&a# 

[0 0 7 5] 3 "vx □ X £ * * i/ -v 

(tmg) &>wffimjm<. ®Q.-zf&m-z>z.tft 

T'$Sh'Jx^;U^'JOA (TEG) Sr^^Tft^ft^ 
^fiiS^^^tCfb^^ft^A*^ 77-15:^ 

[0 0 7 6] GaJKB£LTTMGS:ja^-6«£J:yffi 

^sa^juisiRfiLfcSjKiBWt-rsft^aM^ftxtf 
±iz&M?zmttzit£®*mft^**isv;im 

hyx^;i/^/U7A (TEG) Srffltv -ffci=r»g<*{£ 

s/fciyi^ @ -r«f b£«£#x tr * * s, * jvm 
<wmm*j&&tz>mz\,t. asssiBSfniA^v^^A/ 

XV? A (TMG) &EV*4»fcC*oT:ng£fc#fi 

[0 0 7 7] ZOmmmiZti^Tl-L MOCVDtCj;o 
TSilSfiJtlCGaAsx^**»/-v;bJlS:(Sfit«X 

[0078] JfiliSPg 
®S i S4'lCH2 5: 1 2 s 1 m, ASH3 5:34sccm 
(Dffi&T-mAU SJ^tP'gJE^^ 76TorrtU S 
iffiSS: 1 O 0 O'CICMLT 1 O^SBf OTi« 
^Ui&IINc'ti. ««W>ligK:«v»T. H2 (OSattSE 

^. JSWtIJ^tt»*5aS^rt«KfWLfeG 
a A s *<4WP1-4COS:l»<fe«b, AsH 3 5:34scc 
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[0079] m2®m 

S igffi<Bi&g£4 0 0'CifggfCS$SU A s H3 5: 2 
66 seem, TMG£ 1 8 s c cmgALTGaAs 
{gmjUffc 1 0 nmgSfifcR-fS. 
[0 0 8 0] SS3|B|5g 

A s H3 ffijk 6 7 s c c m 

TMGSfifl 2. 5 s c cm 10 

TEGffift 2. 6 s c cm 

A>y7 7-JfCDffcilj&g 0C) &£tfGaUm 



4 5 or 


TEG 


500"C 


TEG 


5 2 Or 


TEG 


5 5 Or 


TMG, TEG 


5 7 or 


TMG, TEG 


6oor 


TMG 


6 5 0r 


TMG, TEG 


KE 


5 0 0 OA 



[0 0 8 1] |g4igpg 

S i«lgtf>j&g£6 5 0-C{C#^L, Sj&fWtCA s H 
3 5:67 seem, TMG&2. 5 s c cmCSiilT't 

[0 0 8 2] 013{i, 3f54!36M<Z>GaAsifc:*3r 
^;WfcD¥i&fti; Ay 7 7 -Jlj&RS£l3B&!2!T\ 

(A) ttfcf>yh£jg, (B) i^Sft^L/TVx^. 3 
COS 13 (A) , (B) (C^tlSi^C, G aSCfti: 
LTTMG£/gV^i§£t;t, 5 7 Ot^TT'A-y 77- 30 

<<>£*§£JX. 5 7 0T^TTV^77-jI£j&Rl/C% 
5 0 0X:3m.tZW^y77-mo>&WWv V®B.t 

[0083] ZCDi-MC, G a A s {gz&&Rl<D»l? 
•SZiltCkoTJ: U3lng#¥ffl&G a A s X 

^agli4 9 ot;^e> 5 8 otmg/>SIST*&-£>z:i:tf 

t>frz. znmmmizmzfc-smtmm*. g a a 40 

s, AlAs, InAs, G a P, A 1 P, InPgJ; 

[0084] (msmfcm v&fr<b. simm>i 
vmm±\zG a a s^(nit-em!mw3L*:*i*i,*)\, 
jsmmtzms. ivim^z^iK^wmw-fc 

*ci/v )ii§<D&wc> w& & mm b xy-mit i t£ 

^^ttxe**^;Wf£ffc£l,-C ZCOfb^W? 
flex b* dp * JiIBmm fc^Sffcf 5 z i: 
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v Wfc£#¥3£#x £ # * ;i,Ji .r i: £ 3 

z.mt^^&x.\dz*^v)\,m<»im±j l z\±v 
ftZMmx'&zfflgxm, mmiz±?x&<tzz\£ ' 

tfX'g&^ttbX'&z, 

[0085] zconig^iro^nxt'^^^^;^^ 

m& sim&<Divmm<»±izit£wmfom. 

ffi^x&&Ltziti3®!mfrx.\i** 
i/v)iM<a&wc>wtizmBLx¥-iBitLfzmz. mz 

£>)*>m^&mx>T--)iLxmmt:imL. *n 

lZ£?Xit-^^#^*3ri;->?)l}§(Dmffi(7)¥y h 

zmu teikiimw-fzztzmittZo z<n% 
MM<D^Ta^fi*isvmmmiz±?T. sis 
$cd±(cg a a s Mzm&tzxnzmitz. 

[0 0 8 6] 01 4 (i, f?5|IM!ltfyvrnxfc'*:Jf>> 

v)if8.&-%m<7)xmtwmx\ (a) ~ (o tt&is 

ZniLX^Z. Z(DM\Z£^X. llliSig«. 12 
JiGaAsffi&fcgyi, 13liGaAsiWJf^;b 
Jl, 1 4 tiGaAslW#->^Mt'$5„ ZLCOXg 
Itt^EIfC J: o T 3 ©HJgM^x □ x £ * * i/ ^ ;i/ffcg 

[0 0 8 7] mm (014 (A) #M) 
SiS«l lffl±£MOCVD^<%&g?jj©c<koT. 
Jf£l 0 0A©GaAs{g^^l 2£ffcflU 
TJ?£3 Am©GaAsxfc:'#:JfS/^;uJii 3 feffogt 
6. 

[0 0 8 8] Si?2&Pg (014 (B) #{&) 
G a A s x£* 3p frM 1 3 COmflSr^l-^BS:^ 
1 AimW®LTJ¥$2tfm(A¥ffl&GaAsxt^:*>> 
^;U«1 3 5:«'-r„ 

[0089] m3®pg (hi 4 (o mo 

¥SftL£GaAsX£#3pi/-v;Wil 3tf)±fC. 6 5 
OiCtSSG a A s £^LTG a A s xt^ifi/t;i/ 

m 1 4 zrnmz. 

[0090] 0i5i±, msUffi^/N^nxtr^dpi/ 

•WW&R#j£lC,£ o "O&g L £ G a A s g*ffi©M^f4 
^SMPKT'&'J. (A) i3.ft5k<Df&mmZ0L&L 
tz.W&. (B) «zroHilM©^^aT'^Lt^ 
£j*LT^S. HI 5 (A) Si&Kl ltf)±tCM 
OCVD^<Z>f&g#j£{Cj:oT, f$100A(5GaA 
siS^S^l 2$:fiJt^U ^NT^$3 tf m(7)GaA 
s it^^i/tAl 1 3 -£0>gffi5:jft 1 w m 

W®LTTOfcLfc&{C6 5 0TCT'GaAsXt:"^dri/ 
V )\sm*fo&LtzW&(»i&ffiZ7FiLX^Z>t)\ %M±.\Z 

[0 0 9 1] 015 (B) (i, S 1&&1 1CO±{CMO 
CVD^CDJ&g^&lCioT. ^$1 OOACOGaAs 
<SS^^12 5:fiKfiU 3i^rj?2 3MmCOGaAs 
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mz 6 5 OtT'G a A s x£* ;i/Jf&&ROfeS| 

[0 0 9 2] Sfe.-iOlQfiWO^-rnxh:***/^ 
i&»£i©C <k£G a A sMOTXiSgUff^ffitflli l 7 0 s 
ecffe'J, (xmm ! mm2 2 0 s e c) JC 
H^Ttefitt^fiLfcLTVxSit^^fc. 3©ISg 

a A s a)^ft^«Mf^H^?^T%iPWtCMtW£ 
4l3*dfc*»*)*»ofe. ZODGaAsxfcr^dpS/ 
•Wl/)1 1 3 ZWmLt=.&<D7--)U&g.l& 8 0 
±T'&Z t±Rt. fc* £ i: tffcfr o fc. 

[0093] (*6Sa6«D (SSfc. Si»fg±ICMOC 
VDICiotG a A s Wt^i^ftx^ii Jpi'tib 
JI«:J*JW«»#, (100) - (Oil) 2 1 off 

[0 0 9 4] 01 6 It. m&>7--)lXmZG?Z>G 
a A s/\7 t Qxtr**j/-v;u^^feoiSj|H«yn7 
7"f;b (1) T'&S, 3©^tCfev>Tlt, SiStgS: 
A s H 3 W-m^fpT-mig 1 0 0 OTCSST' 1 OiHfflT* l> 

«1-Sfc«)©GaAsfiia«JWS:«fiL (□) . 
tC6 5 0TC-eff3 3. 0 /unOD^ygfiOG a A s xbT* 
^•v^if fcf&KLT^S (A) A\ 3CDf&R;&i£"e, 
S i &&±V>G a A s fflmSM<!>±]za&kl,tzG a A 
sxtf^dpi/-v;u^l±, SiHWCfctt* (Oil) J 
ffllC*h^7x.y^fc^lCj&*+H;:fc*J. (0 1 
-1) *lR«C^h7>f7*xy^Lfe»^CJ(a^-9-K:&S 
ftffiSfcoT^S. ±ISCD [0 1-1] © (- 
1) liigStt (1) ©±tC/<-S:#LT3aE-rs|gfi* 

[0 0 9 5] ifz. S i|,^g?:NH4 OH/H2 02 ® 

WLvrnvm l m, s i skot* u * * 8 7 5 r« 

T©A s H 3 #fflSn?#e>3£{Cj:oT. S iaSKtfc 
tf£ (0 1-1) ^iSjfC^ H^-fTXy^Lfcg^JCjffi 
jlittC, (0 1 1) Hmzxh^J^v^Ltzigr&lZ 
mt-WZ&ZffiBZb-DSftg&DG a A s Xfcf* 
*»W»e>*i&. -5-LT. 3©j&f|li. WiB(Dm^<DG 
a A s ^aKcit^ U T^^itt 'f'lS® ^Pigtt v ^ 3 i: # 

[0096] i<oisa*ti<z)Xfbfi. s i wto-tv /< 

-*fflK#lOOO1C0»£tt. Si-Asfl!«l^> 
*7~U>K»S&fltr£50>lC*fLT. 8 7 5TCKTO» 50 
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aicits i — a s ®££u& < , ^mmizm 1 s 

S#G a E^JUcSt&x. £4X3 illCSStS t%*. e> 

[0 0 9 7] 8 7 5-COTT'7"U^-^ Lfe* 

#. G a A s OUffttt^effispsattfc £ t *T«XT V > 5 
MBit, S i - G a x# > KT*ife£±, £ 2 if 

S©A s ®i:©fbm-K> R» Si/GaA 

s ©i^^B^wiSBisn* z t (cfes t#x. e>*i4. 

7x-;ng£5gAt£ G a A s ^^CD^PfiSrfll 

&®¥Stt*efc§T'££3ttfbfroTV>.5„ 
[0 0 9 8] 01 71*. (SBlW)7x-;i/igfe^t*G 
a A s /\T-axbT* *S/*;w^£j^&sjag7*n 7 
T>f;i/ (2) Z'&Z. iCDSttlCJSV^ri*. SiS«£ 
A s H 3 #BB^T' 1 0 0 0TCT* 1 0^7"U^-^ L 

(-0 , 4 0 0GT'J?£ 1 0 0 k<b&m&mxz>tL 

»®GaAs{Sj&£g®S:j&gl / (□) . 5 0 0-CT'iP 
31. 5 # m©f^S®G a A s *i/^;H^ 

(A) , 9 0 0X3. 1 0^fS©7x-;b^fv> 
(-) , St?. 5 0 0"CT*J?$ 1 . 5 a mfflffiiOG 
aAsXbT**2/Y;i/JiS:JfKfiLT*^. 3<0*gBG 
a A sI^fitW07--M:j:oT, ftPla£#J 

[0 0 9 9] HlStt. flaw>7x-;i/iSS:*-r*G 
a A s ^DlW *S/^^/j3»*a5©«ftaK7 , 0 7 
7>f;i/ (3) T*&S, 30^iSlCgVNT(t, SiS«$: 
A s H3 %gmp?' 1 0 0 0"CT* 1 O^OT'U^-i' L 

. 40 ox:t'@3 i o o ktofo&fctBm-zr- 

tb<DGaAsffi&%gJ§$:f8 l -g i L (a) . 5 0 0-CT'i? 
31. 5 Mm0«gG a A s i^^ ^ J/t;H5:filcfi 
L (A) , 9 0 01CfiD7x-;uS:3@fiftyjg1-9— v;u 
^^;i/7x-;i/S:fi^ (x) . stf, 5 0 0GT'^3 
1 . 5 n mffl% B BfflG a A s xlf* *S/-vA]fS:fifcS 
LTV>S. 3©*JgfifflGaAsx£**i'-\r;bfl&jEa 

[0 10 0] i:35A\ S iStg$:NH4 OH/H 2 O 
2 ^T'Sr(«!aLt^. S i itfi©7*y X- ^ % 8 7 5 
"C^T^A s H 3 #HftW»T*fofc»£. mflB^^OT 
aWtl^t^<7)jaST'7x-;u^-9— ^;U7~ - 

Jl&fiot. GaAs|gfi*J*BfiffcU SiSffi±(C 
¥Stt^ B ^40<t UGaAs » B a® £#S 3 4: A«T' 

3©®Stt. 8 7 5X:&±VT--Jl^7t 

tm< wmizimztiz s i - g a k#wu s 

i - A s ©®Vxy>^7"U> KflKbWB«S4xS3i:tC 

[o i o i] zommmt. (ioo> *»& (01 n 
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^Bfitt*^FL<*#SftfeG a A s Jlfcffir fc*4# 
[0 1 0 2] OT> S i£fe{C{bl^^#JIS:ffcS 

I 

-fVK-VJM 174 Mm 1 6#f$) 

(10 0) - (0 1 1] 2° of f Si8fi«jgv\ 
7 6To r r 
1 0 0 0^ 1 o#fig 
1 2 s lm 
0. 0 5 s 1 m 
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H2 

AsH 3 

[oio3] ti&m&mmjM 



H2 
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